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PATENT 

Atty. Docket No. 27600/M282A 

SYSTEM AND METHOD FOR PRINT SCREEN TONAL 
CONTROL AND COMPENSATION 

Cross Reference to Related Application 

[0001] This application is a non-provisional application claiming priority from U.S. 
Provisional Application Serial No. 60/422,767, titled "System and Method for Print Screen 
Tonal Control and Compensation" and filed October 31, 2002. 

Technical Field 

[0002] The disclosed system and method is generally related to computer to plate imaging 
and more specifically to a system and method for increasing the predictability of press 
performance, through the use of a predictive press monitoring system. 

Background 

[0003] Printing press screening and computer to plate technology is generally well known 
in the art. Print screens typically offer a graduated scale which may be generated in 
incremental steps, for example in one percent (1%) increments from zero percent (0%) to one 
hundred percent (100%). While patterns generated on a computer screen typically produce 
accurate depictions of the screening due to the accuracy of a computer monitor, upon the 
production of the pattern on a printing press, a printed pattern often displays saturation of ink 
above a certain screen value. The area above the screened value, regardless of color, which 
print as solid (even though it is screened) is referred to as the point in which the printing 
process "plugs." 

[0004] The plugging of a production printing press leads to many undesirable effects, 
including the waste of material resources, and importantly, the apparent lack of quality in the 
production press run. Thus, many printing press operators desire a system, whereby a quality 
press product is produced while utilizing the minimal amount of resources. 

Brief Description of the Drawings 

[0005] Certain features and advantages in the system and method disclosed herein will 
become apparent to those skilled in the art upon reading the following description in 
conjunction with the drawing figures, in which: 

[0006] FIG. 1 is a block diagram of an embodiment of a print screen tonal control system 
in accordance with the invention; 
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[0007] FIG. 2 is a block diagram of the electronic components of the print screen tonal 
control system of FIG. 1; 

[0008] FIGS. 3 and 4, when joined along the similarly lettered lines, together comprise a 
generalized flowchart of programming executed by a print screen tonal control and 
compensation system; 

[0009] FIG. 5 is a computer generated test pattern with a full range of screening (0%- 
100%); 

[0010] FIG. 6 is a sample result of a press run utilizing an uncompensated printing plate 
developed in accordance with the test pattern of FIG. 5; 

[0011] FIG. 7 is a sample result of a press run utilizing the test pattern of FIG. 5 in 
combination with the print screen tonal control and compensation system of FIG. 1; and 

[0012] FIG. 8 is a graph plotting a sample black ink density compensated in response to 
the sample result of the press run of FIG. 6. 

Detailed Description 

[0013] Although the following text sets forth a detailed description of numerous different 
embodiments, it should be understood that the legal scope of the invention is defined by the 
claims herein below. The detailed description is to be construed as exemplary only and does 
not describe every possible embodiment of the invention since describing every possible 
embodiment would be impractical, if not impossible. Numerous alternative embodiments 
could be implemented, using either current technology or technology developed after the 
filing date of this patent, which would still fall within the scope of the claims defining the 
invention. In addition, unless any filed claim element is defined by reciting the word 
"means" and a function without the recital of any structure, it is not intended that the scope of 
any claim element be interpreted based on the application of 35 U.S.C. § 1 12, sixth 
paragraph. 

[0014] Fig. 1 illustrates one embodiment of a data network 10. The data network 10 may 
include a printing press 12 operatively coupled to a network computer 14 via a network 16. 
The data network 10 may also include a densitometric meter 17 operatively coupled to a 
network computer 14 via a network 16. The printing press 12 may be, by way of example 
rather than limitation, an offset press printing process as is known in the art. The 
densitometric meter 1 7 may be, for example a photospectrometer, densitomer. and/or the like. 



-2- 



PATENT 

Atty. Docket No. 27600/M282A 

The network 16 may be provided using a variety of techniques well known to those skilled in 
the art for the transfer of electronic data. For example, the network 16 may comprise 
dedicated access lines, telephone lines, satellite links, and/or any other means of 
communication or combination. Additionally, the network 16 may include a plurality of 
network computers or server computers (not shown), each of which may be operatively 
interconnected in a known manner. Where the network 16 comprises the Internet, data 
communication may take place over the network 16 via an Internet communication protocol 
or any other protocol. 

[0015] The network computer 14 may be a computer of the type commonly employed in 
networking solutions. The network computer 14 may be used to accumulate, analyze, and 
download data relating to the operation of the printing press 12 and more particularly to the 
performance of any production printing plate. For example, the network computer 14 may 
periodically receive data from the printing press 12 indicative of the status of the press. This 
information may be accumulated and periodically analyzed to monitor the performance of the 
press. 

[0016] Although the data network 10 is shown to include one network computer 14, and 
one printing press 12, it should be understood that different numbers of computers and 
presses may be utilized. For example, the network 16 may include a plurality of network 
computers 14, and a plurality of printing presses 12, all of which may be interconnected via 
the network 16. According to the disclosed example, this configuration may provide several 
advantages, such as, for example, enabling near real time uploads and downloads of 
information as well as periodic uploads and downloads of information. This provides for a 
primary backup of all the valuable printing press operational information. 

[0017] Fig. 2 is a schematic diagram of one possible embodiment of the network computer 
14 shown in Fig. 1 . The network computer 14 may have a controller 18 that is operatively 
connected to the network 16 via link 20. While not shown, components may also be linked to 
the controller 1 8 as required in a known manner. 

[0018] The controller 1 8 may include a program memory 21, a microcontroller or a 
microprocessor (MP) 22, a random-access memory (RAM) 24, and an input/output (I/O) 
circuit 26, all of which may be interconnected via an address/data bus 30. It should be 
appreciated that although only one microprocessor 22 is shown, the controller 1 8 may include 
multiple microprocessors 22. Similarly, the memory of the controller 18 may include 
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multiple RAMs 24 and multiple program memories 21. The RAM(s) 24 and programs 
memories 21 may be implemented as semiconductor memories, magnetically readable 
memories, and/or optically readable memories, for example. In addition, although the I/O 
circuit 26 is shown as a single block, it should be appreciated that the I/O circuit 26 may 
include a number of different types of I/O circuits. 

[0019] Although the program memory 21 is shown in Fig. 2 as a read-only memory 
(ROM), the program memory of the controller 1 8 may be a read/write or alterable memory, 
such as a hard disk. In the event a hard disk is used as a program memory, the address/data 
bus 30 may comprise multiple address/data buses, which may be of different types, and there 
may be an I/O circuit disposed between the address/data buses. 

[0020] Figs. 3 and 4, when joined along the similarly lettered lines, together illustrate a 
flowchart of a main operating routine 100 that may be stored in the program memory 21 of 
the controller 18. Referring to Fig. 3, the main routine 100 may begin operation at block 102 
during which a test pattern 200 (see Fig. 5) may be generated in incremental steps, according 
to any known test pattern generation techniques. The incremental steps may be, by way of 
example rather than limitation, in one percent (1%) steps from zero percent (0%) to one 
hundred percent (100%). The test pattern 200 shown in Fig. 5 exemplifies a full range of 
screening (0% to 1 00%) wherein the screen decreases in open (white) area until it becomes 
solid ink (black). Once the desired test pattern 200 is generated, the routine 100, at a block 
108, combines the pattern 200 with data parameters for a test paper 104 and standards for the 
press ink and desired dot gain 106 to create a linear printing plate according to known 
printing plate creation methods, for example, by using known computer to plate imaging 
technology. 

[0021] Once the printing plate is created, a press run is initiated on the printing press 12 at 
a block 110. At a block 112, the routine 100 determines whether the ink has reached a 
maximum density, or the "plugging point." In other words, the press run is examined using a 
densitometric meter (photospectrometer or densitomer) to determine the peak ink film 
thickness as determined by the density reading wherein the thickness reading achieves the 
value determined as reading "solid" (100% tonal value). If the routine 100 determines that 
the plugging point has not been reached, the routine 100 maintains the current press 
parameters at the block 114 and ends the test press run. If, however, the routine 100 
determines that the plugging point has indeed been reached, at a block 116 (see FIG. 4), the 
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routine 100 analyzes the test pattern to establish whether the plugging point has occurred 
before the maximum screening point, or in this example, the 100% point. 

[0022] Upon determination that the plugging point has not occurred before the maximum 
screening point, a block 120 determines whether there are any other press considerations that 
need to be applied in order to complete a production printing run. For example, other press 
considerations would extend to press operations outside normal parameters such as ink 
emulsification, excessive water, ink densities above upper control limits of industry 
standards, all of which would distort the response of screened images on paper. Any of these 
conditions would cause instability and excessive dot gain which potentially would invalidate 
the process. If there are no other press considerations to be applied, the routine 100 may run 
the pattern again at a block 122. If, however, the block 120 determines that there are other 
press considerations, the necessary adjustment parameters are applied to the printing press 12 
at a block 124 before the block 122 runs the pattern again. 

[0023] Alternatively, if the plugging point has occurred before the maximum screening 
point, a block 126 creates a density curve for each screen increment greater than the 
maximum density. Referring to Fig. 6, there is illustrated a sample test printing 202, wherein 
a plugging point 204 is illustrated at approximately the eighty percent (80%) screen, before 
the maximum screening point of one hundred percent (100%). 

[0024] Now referring to Fig. 8, there is illustrated a sample compensated density curve 300 
created from the test printing 202, wherein the density curve 300 may be applied at every one 
percent (1%) increment greater than the plugging point 204. As is shown, the routine 100 
identifies the location of the plugging point 204, e.g., approximately the eighty percent (80%) 
density mark, and for every one percent (1%) screen increment greater than the plugging 
point 204 the routine 100 maintains a screen value sufficiently reduced to cause the ink to 
transfer to the paper without plugging. The density curve 300 may apply a linear screen 
ruling to reduce the amount of ink present in the process and to enhance the water balance for 
control of the tonal range. The density curve 300 may then be translated to a printing plate 
utilizing known computer to plate technology at a block 128 and the routine 100 may run the 
pattern again at the block 122. 

[0025] Illustrated in Fig. 7, is a sample production run of a screen pattern 206 produced in 
accordance with the density curve 300. As is shown, the pattern 206 displays little or no 
plugging of ink at or beyond the previously identified plugging point 204. 
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[0026] Once the screen pattern 206 is produced, to perform quality control and to insure 
that the printing press 12 is in fact not producing any plugging, the routine 100 may monitor 
the pattern 206 at a block 130, according to procedures described hereinabove. If the block 
130 determines that the pattern 206 is producing discemable plugging, the density curve 300 
may be adjusted at a block 132 to compensate the screen values. The corrected density curve 
may then be applied to a printing plate, as before, at the block 128, and the press run may be 
repeated at the block 122. 

[0027] Once the block 1 30 determines that the screen pattern 206 is not producing any 
discemable plugging, the press parameters are determined to be acceptable, and they are 
maintained for production printing at a block 134. The press parameters therefore provide a 
level of control over the image density, the press ink transfer, and the reduction of over- 
inking of solid areas, thereby reducing production costs and increasing production quality. 

[0028] Although certain embodiments have been disclosed and described, the scope of 
coverage of this patent is not limited thereto. On the contrary, this patent covers all 
embodiments of the teachings of the invention fairly falling within the scope of any claim to 
the disclosed subject matter, either literally or under the doctrine of equivalents. 
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